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w m m 

■eic^^tifca^cDtf^ * i/Ammfa, mz.&*ftmm &1-22047 -5£t$R-£«rii 
bs 61-76440 ^&m&m<D&&mwLmm<& sv^ * — ^ • * ^ • * ^ -y ^ ^ • 

^rUF'J- (Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, p., 2182) 

£mM£tix\^& 0 

h 5^ (all-trans) • 4 WfitMtS 

^ftl^-te^ — — yt— ^ t ^ U— (Evans, R.M., Science, 240, p. 889, 1988) 

tjiT3 i/^y-f >mu^y^— (rar) (3'j^> Fi:it^bT, mwmmcD 

mm • & S V ^ fcfcffllJISJE * if £ $J$J -T 3 £ £ & BJ§ e, fl» c $ tit V n £ ( Petkov i ch , 
M. , etal., Nature, 330, pp. 444-450, 1987)o < >K«©£$tfSt££W 

f SJiiB-fb^ (#"JxJ^ 4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2- 
naphthalenyl)carbamoyl]benzoic acid: Am80 &n >l£ h|5j^i<i 

RAR fc^bT£3Ir£t4£#g#T&££#^£*iT^3 (Hashimoto, Y., Cell 
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struct. Funct., 16, pp. 113-123, 1991; Hashimoto, Y. , etal., Biochem. Biophys. 
Res. Comrnun., 166, pp. 1300-1307, 1990 £#hb) 0 

ffe^^^^ItU^titi^o bfrb&#?^ oti^cu^y-f F(ifi^t) 

x&v^ tot, #Mftffffl£W-r3 u*v>f K^<DMW#^cDiiM#-t2M 

\s*f-J4 h*©Mii®i^Ji: LTlis 4-[5H-2 3 3-(2,5- i?p<^;i/-2,5- ^^It 
y )-5-^;b^W[b,e][l,4]^T^h->-lW;i/] gcJtS^ 4-[l,3- 
h* P -7, 8-( 2, 5- ^ * ^;i-2, 5- 's it y )-2-^" ^f- V -2H-1 , 4-^ > ^ ^ T -t? t: > 

-5- -f ;v ]- ^ jg. & ir © ^ > v* ^ T" -fe? t: > SI # ft; & fti £> ti T v> a 

(PCT/JP96/2709, SBg&H W097/11061)o X/'J-J^ \* (DftFftMWfflt. L>X 

*M5:y7i-;i/75 >^<ZMb-^#SB£43tii W098/45242 fcf3«B£ftT WS 

9-cis-Ix^y-T U # > h*h1-?>)cD#^^tlEBJ^tiT^^oU^y-r h* X 1/ 

Sijgfc^bttlf&lbTx u^y-Y >&©£3t£t$©$&^£IStBbT^S£ 2:#BJ§£ 
frtC £ ixfc ( Mange lsdorf, D.J. et al., Nature, 345, pp. 224-229) 0 Is^SJ 
h'XHz7^-(RXR) fciu -Y >&l/-fe:T*— (EAR) ©H2^ 7§44e*^> 

D,©Sl*lH:r^-^ IliJtettSHfcM^afcMfcfta PPAR M^CftCHz. 
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( Mange lsdorf, D.J. et al., The Retinoids, 2nd Ed., Ravan Press, 
pp. 319-350, 1994) 0 

13 U 5f- y -Y K ©ft^J&fM ^MllT&'fb^©^ * *0 £> ^ 3 (Eyrolles, 
L. , et al., Journal of Medicinal Chemistry, 37(10), pp. 1508-1517, 1994) Q 
^(DWifmzi^ mz.lt, 4-(5H-7,8,9,10- ^ h ^ b K D-5,7,7, 10, 10- 
y > V [e] t7l [2, 3-b] [1 , 4] V tf >-13--Y ;iO . £Jt#&& ¥<D{t& 

*Wt<fc?3, 4-(13H-10,ll,12,13- ^ h^b Fn-10, 10,13, 13, 15-^>*y 
h[2,3-b][l,2-e][l,4] VyW^-l- -Y SJt#S?& if ©Ybi^J 
^s -U^y-r F • T>^=f-^ h fcbTBWaj^tlTV^ 7-255912 ^JJJ§ 

$ffllH)o 

y-Y F\s*7°*^im&mn*WimT2>z£te$>2, 0 *mwo>>m<Dmm&< ±ib 

(i)-c^^n*'fb-&fexi4 j e©^3& J ffi«>T«nfcu^y -y F«©4imxiiu 
^-y^r K©^a?sf4t:*fr*i8fipf^ffl*Wb"r*»3s #i;U^ ns^o^fie^ 

•^©fc&©Elil©^«#£: lttfflT$)5ui:$lfflLfco #38 TO ±13 ©ft! 
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<4 i) 



3 iT^^T N ^ H Ar - COO R 5 



R 4 



(5£>£. R l &7kMJM^ C^tji^-jv^ C^TJisr—ji^ Xi;±T->;i/S£^b ; 

£>o R 2 RZfR 3 i?-m t: & o T ^ ti *»#g^r 3 ^ >3S±©J^fltJ0^ h t & iz 
IM^tt^ £ t & &%^M 5 ~ 7 mm 5-7 SagfcJ&J&bT 

; R 4 &&MM^ tFn^i/ji/S, C H 7;i/nJpi/jH s d. 6 T)V^)]/&^ 
-FDS, Xtt^ n<^>M;?$zF b ; HAr J± 1 mtf> 3 M©^^ nJg^£^«frS 
^X^W-TSd^&fe^ 5 HX(i 6 If© at D 7 'J Jbi^i L, R s 

SlI © £ _hf EiS ( I ) T» ^ £ ti & Ih&VdR W£.m¥ fc: fF^ £ ft S ^ ©ig N 

3£t>*tc ^ ft ?> (D7kffi%)R vmmmtens* e> Mft £ t b 

( Evans, R.M., Science, 240, p. 889, 1988) CIt51/^7*^- 2?£b<ttU 
>f YV^y^- (RAR Stf/XJi RXR) ©14t2>^l0WS^/X(ir& 
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V&TkMM^ C^TJl^rJl^ C^TJV^T-JV&s ?L&7i/J]/&&^kTo 

rntVl/^ ^V7dM, i/^D/n^Mf;^ n-7f;i/& sec-^ 

^^DAdf-^ if £ s ci § s oR 1 # jjs t7;i/+M i: b X It, 

ii^^D7D^l/& XttS^nrnK;M*-;i/£fcif E'^t C H 7 
;^-Mhltft ±M<D C w 7;i/#;i/St:lixi4 2I, ffSK'ttll.® 

i:#-£££o T U — ;i/S©jK3R»Ct± 6-20 #?£L<fc):6~16^ £«3fc?£L 
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^ jv * * ;i/ - * mf 3 C A* T* § £ 0 



(©SUSP'S LTV^T * .feV^i i:*3Sl*r*o 2M£Lt©g&«&*f T3: 



f n 



^P^wbr u— th'D^i/7ij-;i/S^ : tyxi^7;i'^i/ 
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# 



R 2 R 3 l±^n? ftmiLlz.7kmM : ?5Lte C^T^^I/S^^To R 2 &t>*R 3 #^ 
JVM, MxJ^ ^V7DhVl/S, sec-^;i/^ N ^fv^& tert-^^S^ 

usisnpfc ^ & i^wi 5-7 mmx.i&¥35mm 5 ~ 7 mmzmm it * - 

MffiCD 5 Xl± 6 m&&Mf£-r?> £ h #T" § 3 o £ ©ct a £ ttM^ji-SSfca: 
HH*fcfcJ:2<ifiU:CD C^T^^l/^gmbT^T&ck <s MX-l£s 2~4M 
£? £ b < fct4M©^;i'&#.BiSlbTV*Tfc «fc^ 9 R 2 &£>* 
R 3 #fi&T3^>-fe*>3gi: R 2 ^t>'R 3 ^{-J; 5, 6,7,8-^ h^b Kd^*1/> 
3g-£ 5,5,8,8-^ h^^;i/-5,6,7,8-5P h ^ t Kn^:?* l/>Jg&-£#fl£fifc£*x 

R'stFR'^^tL^ti^-r^^^-^y^©^^©^ 

ti5t7^i/>g±tit c,. 6 ^;l/J^;l/^x«^^D^>M^^i:*©a^* s lf@ 
5m2f@m±#;£bT^T£>cfc^o 
R 4 {et7K^^ t h*Dip^l/S^ C^^^-r^S/;!/^ C,. B -hD 

sec-^h^ri/^tert- 7 h b < fct* h 3^>S£ffl^& £ ^#T- #s 

R 4 #^"T C H 7;^;vSt ITlt Mx«s n-7D^M, 
V 7*ntr;b^ n-7f;H, sec-^jim, ^V7f;i/S, xtt tert-^;i/ 



7 



# 

c h £ & R 2 #t>* R 3 #s ^ff^-r 3 t§-£r t . x u t * ft-eti^ ^ tfc 

& t>V * {4 -e £ § - ^ £ b < s , R 2 S V R 3 36*35 £ JfcJ* b & V > m A (3 B\ X id *f 
6 I^cdat n ? U -;i/^^f ;v*^^fo AfDT'J- ^S&JUfESJl^i: bT 

t'j^>^'f;^ t7^>s;^;n, v^>^-f;H, try k 
is h U 7 V > ^ -Y ;VXs 3- 3r 7 1 :> s?->f ■ ^ ^ > $; ^ 7° a — ;u ^ >f 

;i/2££ffl^£ £ i:^tr§^o ^rD7'J — ;ui^ testes fcM$fclfi5£ 
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mm %jmz-%zhtz&r), ±ib-^^( i ) x ^ £ n z mcDit^ \z 

^©IM;£&£^^T&HI^I§ W097/11061 (PCT/JP96/2709) \,zmMft&*)s 
V^y-T F©f^ffl«M©Yb-^tl©M^^fcovvT{i Eyrolles, L. , et al., 
Journal of Medicinal Chemistry, 37(10), pp. 1508-1517, 1994. RU^M^ 
7-255912 ^WMWzfZMiJ i &Z>o . 

wm. mmmm^m^m, Ru^mm^m^t^^\,x^fo, v*^ >akz 
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«©^^Tgi4*w-rs±fB^b^^ ( #y * « ^ 

4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carbamoyl]benz 
oicacid: Am80 & h*© K£t^ 3- > AX.Z.&^ ±&ffi&(Dnfc^ 

T\s)\s*c-mm, vwttiz<D#Lm&mm s #*ssiu smi. xtta© 

(Evans, R.M., Science, 240, p. 889, 1988) CITS Hz^-t^tt4a 
ftm%ftMTZXy'u>( Hb-&«?k If* X >D 3 &if©tf* 5. ->D<b-£$k XH:^ 

l&M-fb^ iftJliJfiL& N ffizxv^^o— ;i/Jfiu£ v U^^^K X 

CCiaWbt/^- i: LT^Jx.y^7S14tf * ^ > D 3 ©4£i*]b-fc 7°*-, 

0iJteftiStM^-r3 ppar N ?D^s/>i/tr^-, &t>*coup tez&mznxu 

3# (J^Jb©U-fer^— fc:o^t\ Mangelsdorf, D.J. etal., The Retinoids, 2nd 
Ed., Ravan Press, pp. 319-350, 1994 £#!$©££) N z tl£>© U-b 7°^— &s 

^£ i± 3 £ h £ £ £ tvr & o 
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& if© ix ^ y ^ h* ©£31rSt4©3S3l £Sfgi5-r3&©^#;L f>-.n 3 o ci ©-fb-^rtKix 
£#:*©tf# 5. >A(DMmte£2>ftm$)-&¥'!? S >A5if)J^, fc£^fciU tf^=- 

*£1U #«£JSL Xfcm©TO • $&*©&»£&#<*ft£U-* : v>r 

4-[(5,6,7,8-tetrahydro-5,5,8, 8-tetramethyl-2-naphthalenyl)carbamoyl]benz 
oic acid: Am80 &£f) t «fc t) lcjg<* tlZftmmtZ tf* 5. > AmmM<Dtem&V/ 

ter-feao ±fB©Yb-a-%iix mm<Dmmz?fi£T&&ftuiz7'&-- - x 

(Evans, R.M., Science, 240, p. 889, 1988) Hz?" 

*-lzffi&LT£mmVt*ftm;TZMM. Mill ^rn^ Mb^ tf*^> 
D 3 &if©lf* 5. >Dfb-£$U Xfcfc^-n 3^ h'fflOt-77>l/t7 
* — & £©tfUB £ JWf&IT 3 £ £ § 3 ©T% <D%K©£3IMf4$83i©iI 

flefcffli^^fcfc-e^So f^t> h* x ut^- (rxe) tcse^au 
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Rv/'xitmrntm^zmert^ mvBmxm^znzm&mmtWMLxb 
mmmvmmmt vxm^*>tiz?-7V u >^^thxi±, m*.&, hn^u 

(troglitazone, ^ J Xti—)^ ^ H##c5S;£?#K h'7|-^U^^> 
(pioglitazone, ^ifBg 61-267580 ^$g), BRL-49653(^H¥ 1-131169 -5f 

»Tix XI4a-^ij3^ if ©Big * «fc 
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^ li# £ CD o T S& jg qrtfe^i^ P ffl & -5 ^ fcfc^ig □ fli CD Elgfflj^ t 

£&-c%. imn&^izM-fzmmmf&votLxu, mz&. &m#k &m#k 
&ffl, mxms $km%k ^u-a&j, sgjgiRifcSk m*&mm& 

mtRMs ^-^j y?m, #«5&k mmm^^mmmm, 
m&itfik vnmmm, &M{t$k mmm. %.w%&mmm%m-f%zt&x%z>o 

&*&m&mm*%z>o m%.&. mn^cDm^^mx—B^ft^ o.oi ~ 
1,000 mgm&omwxm^zz £&x%z>&, mm(D*zm j pfem, mz. 
ommm t < ^x&tocd ^xm^mmt % z t& 

\sX&tsmm£*&w<DEm£&&m-rzm&k&, t-t^j v wb^-ti^b < t± 

m^(D^rn(Dmmiz^x ^^mmcDmm^^T^ ^ t^mx^^o 

mm 

$? £ b Wb^rtJ £LXm Ltz'ih^CD^^om^ fc*fJ5S b T V ^ § c 

09 1 : 2-[N-(5,6,7,8-7 t t Kp-5,5,8,8-^ h7^^l/t7^1/>-Z-f;H 
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^>-5-*;^*>^xf-;i/ 100 mg, 5,6,7,8-5" h b K n 
-5,5,8,8-^ h^*3-)li-7# U>-2-7* > 108 mg^ K 2 C0 3 400 mg (DU^^'k 

iio°CT*^Lfeo t l cx*mmffitkzmm@k, ELmm*mz.&\-y ch 2 ci 2 T'»/±5 l 

fee W$Uf £ Na^ TSfcflfcU *M£®i£bfco 3?§S£ 7 ^ y 5> ^ ^> <J 
^-^A^Dv' h^^7-f — (n-Hexane : AcOEt = 20 : DfctllL, 
2-[N-(5,6,7,8-^ h^b KD-5,5,8,8-^ h *? U >-2— ( )\s)7 * J ] 

'J ^ ^>-5-*;^>ix^0eM H B B 170 mg (9150 %f#fco 
Colorless cottons (n-hexane-AcOEt); 

'H-NMR (400 MHz, CDC1 3 ) 6 8.95 (s, 2 H), 7.56 (br s, 1 H), 7.44 (dd, J = 
2.4, 9.0 Hz, 1 H), 7.44 (d, J = 2.4 Hz, 1 H), 7.31 (d, J = 9.2 Hz, 1 H), 4.37 
(q, J = 7.0 Hz, 2 H), 1.69 (s, 4 H), 1.39 (t, J = 7.1 Hz, 3 H), 1.30 (s, 6 
H), 1.28 (s, 6 H). 

2-[N-(5, 6,7,8-^ h^b K p-5, 5,8,8-^ h =5* $ V Jl/)T ^ J ] 

bU ^ ^>-5-^;i/^>^^;i/ 52 mg — ;b 3 ml U 20 % K0H tK 

mm o.5 mi ^mxmm^tzo t l c^mmm^mmM, ELmm^z nhci t 

^^^;i/T-»ffibfeo W$SJS£ Na 2 S0 4 U ^i^ltlW 
#J «bl^3 1 ) ©S^ffi^H 52 mg (^MStl) *mtzo - ------ 

Colorless prisms (n-hexane-AcOEt) ; mp >300°C; 

'H-NMR (400 MHz, CDC1 3 ) 6 9.94 (s, 1 H), 8.83 (s, 2 H), 7.57 (s, 1 H), 7.55 
(d, J = 4.5 Hz, 1 H), 7.26 (d, J = 8.4 Hz, 1 H), 1.65 (s, 4 H), 1.25 (s, 6 
H), 1.24 (s, 6 H); 

Anal. Calcd for C 19 H 23 N 3 0 2 • 1/2H 2 0, C: 68.24%, H: 7.23%, N: 12.57%; Found C: 
68.51%, H: 7.02%, N: 12.59%. 

00 2 : 2-[N-p<^;i/-N-(5,6,7,8-^ h ^ b b* D -5,5,8, 8-t 1 h =? * ^-)]yi~y $ 1/ > 
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2-[N-(5,6, 7,8-5P h5 t Ko-5, 5,8,8-^ h =y * 7 $ V >-2-Y Jl)T ^ J ] 

U 5. ^>-5-tUl^^n>m^^ 104 mg^ DMF3ml£igfrU ^£^NaH40mg 
£DMF 2 ml {cSR^^-arfeM^inx.fe 0 3 fit* 0.5 ml ZMZ-Mn 

Ltzo t l cx*j%mffi / k*mm>&, ^m^izmf cH 2 ci 2 T-amufco mmm 

h^77^f - (n-Hexane : AcOEt = 20 : l)lZTWl9&Ls 2-[N-p< ^;i/-N-(5 3 6 5 7 5 8- 
rf7t Kn-5, 5,8,8-^ h ^ 7 ^ U >-2— f T 5. y ] t: U 5. i^>-5- 

*;i/^>^^;bCDefe^ 105 mg (97%) *mtz<, 

'H-NMR (400 MHz, CDC1 3 ) 6 8.88 (s, 2 H), 7.33 (d, J = 8.4 Hz, 1 H), 7.20 
(d, J = 2.2 Hz, 1 H), 7.06 (dd, J = 2.2, 8.2 Hz, 1 H), 4.34 (q, J = 7.1 Hz, 
2 H), 3.57 (s, 3 H), 1.70 (s, 4 H), 1.36 (t, J = 7.1 Hz, 3 H), 1.30 (s, 6 
H), 1.28 (s, 6 H). 

2-[N-^7 c ;i/-N-(5,6,7,8-7 1 b 5? t: Hn-5,5,8,8-^ h =? * ^JVi- 7 *> V >-2--f 

y ] fu 3; -y>-5-tuv^>m^J^ 75 mg ^^^y — jv 4ml izmfrv, 

20% KOH 7&mm 0.5 ml ^JPX.ii^bfco TLCTM^til^ 

2N hci iz&tt^ MifM'iaibfeo mmm* Na^o; -ei^u ^^g* 

LT<biir#J2©6fe#lf£li 70 mg £f§£ 0 
Colorless needles (EtOH); mp >300 °C; 

'H-NMR (400 MHz, DMSO-dg) 6 8.75 (s, 2 H), 7.34 (d, J = 8.4 Hz, 1 H), 7.26 
(d, J = 2.2 Hz, 1 H), 7.07 (dd, J = 2.2, 8.2 Hz, 1 H), 3.49 (s, 3 H), 1.67 
(s, 4 H), 1.27. (s, 6 H),. 1.24 (s, 6 H); 

Anal. Calcd for C 20 H 25 N 3 0 2 , C: 70.77%, H: 7.42%, N: 12.38%; Found C: 70.49%, 
H: 7.43%, N: 12.26%. 
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M3 :.2-[N-n-7DK;i/-N-(5 > 6,7 1 8-r h ^ b FD-5,5,8,8-^ Kv^^;i/^7^ 

2-[N-(5,6,7,8-5r h^b K D-5,5,8,8-7 1 h7^^;i/t7^1/>-2^;b)7^] 
b U * ^>-5-tiJV^>m^JV 165 mg £ DMF 3 ml idj&frU ^C^NaH130 
mg * DMF 2 ml £S$«£-&ifc*£;&D*.;fco n~7*D bVb 0.5 ml § 

^Dx.^#bfeo t l cT«mHm&*mmWi, fcmm%7kiz&i l f cH 2 ci 2 -efi&mL£o 

A^DTh^/^^^— (n-Hexane : AcOEt = 20 : DttlSU 2-[N-n-7*nt 
;i/-N-(5,6,7,8-^ h^b Kd-5, 5,8,8-^ h 5 pt2-)]/J-7 # \s>-2-J $ S] 
bU ^>-5-yb;U**>g!aL^;i, 116.5 mg (63%) £f#£o 

2- [N-n-7*D b;i/-N-(5,6,7,8-^ h 5> b K D-5,5,8,8-^ h ?-)V±7$ U > 
-2-^ ^ ] t U ^ >-5-*;^>ixfJl/ ii6.5mg ;t, 5 muz 
$S#U 20% KOH zfc*S$£ 1 ml £ftl;lig«ELfco' TLCflfiM^fllg^ S 
Jforfe 2N HC1 SSif;i/filiiLfco W$§JP£ NajS0 4 -C3£«U ^ 

%w*LT<b^3©afe3m^ 108 mg (femm *nito 

Colorless prisms (n-hexane-AcOEt ) ; mp 222°G 

'H-NMR (400 MHz, CDC1 3 ) 6 8.8 (s, 2 H), 7.43 (d, J = 8.5 Hz, 1 H), 7.26 (d, 
J = 2.3 Hz, 1 H), 7.08 (dd, J = 2.3, 8.5 Hz, 1 H), 3.99 (t, J = 7.8 Hz, 2 
H), 1.74 (s, 4 H), 1.66 (6 th, J = 7.1 Hz, 2 H), 1.35 (s, 6 H), 1.31 (s, 6 
H), 0.93 (t, J = 7.3 Hz, 3 H); 

Anal. Calcd for C 22 H 29 N 3 0 2 , C: 71.90%, H: 7.95%, N: 11.44%; Found C: 71.79%, 
H: 7.99%, N: 11.25%. 

#|J4 : 2-[N-5>^prnb;^^;i/-N-(5,6,7,8-^ h^b FD-5,5 J 8,8-r h^* 

3- )]/±7*is>-2-' ov)7$. y]bu ^ip>-5-tDi^>wt «bA#j4) comm. 
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2-[N-(5.,6,7,8-7 t h7t h* P-5, 5,8,8-^ h ^ p< ^)\>'i-y $ V >-2-4 Jl)T 5. J ] 
try 5. iy>-5-tiJV^>m^JV 100 mg£ DMF2mUc$8;&»U ^d'x NaH 30 mg 
&DMF 1.5 ml t:«R»^-&fc^%iP^.fco ^fti'^DT'O^Mf;!/ 0.3 

ml *ijnx.^#Lfeo TLCT*M«^$tli> SJiS«[**t:$»» CH 2 C1 2 Tift 
mbfc.o;W«IJg* Na 2 S0 4 TJj&feiU JSKSgSt'fc, «7 7r>a>>'JA 
y;V*7AVDTh^7 7-f- (n-Hexane : AcOEt = 20 : l)tCT*tSlU 2-[N- 
'>^-D7D t.*;]/^;b-N-(5,6,7,8-^ h7t Ho -5,5,8,8-^ h^^5^;i/^"7^ 
b>-2--f;v)7V]t'J ^ ^>-5-*;i/^>^^;i/ 63 mg (55%) £f#fc 0 
'H-NMR (400 MHz, CDC1 3 ) 6 8.85 (s, 2 H), 7.33 (d, J = 8.4 Hz, 1 H), 7.18 
(d, J = 2.2 Hz, 1 H), 7.01 (dd, J = 2.2, 8.3 Hz, 1 H), 4.33 (q, J = 7.2 Hz, 
2 H), 3.86 (d, J = 7.0 Hz, 2 H), 1.70 (s, 4 H), 1.35 (t, J = 7.0 Hz, 3 H), 
1.30 (s, 6 H), 1.27 (s, 6 H), 1.17 (br m, 1 H), 0.46 (dd, J = 5.9, 12.6 Hz, 
2 H), 0.19 (dd, J =5.0, 10 Hz, 2 H). 

2-[N-:^n:rDfc:;b*-5 t ;i/-N-(5,6,7,8-7 1 t h*n-5, 5,8,8-5P 

7? U>-2— f)l)T^ y ]t?U ^ P>-5-ti)l^>m^9-JV 63 mg — )\, 4 

ml CS*U 20% KOH 7km& 0.5 ml %Jn^.S«EUfco T L Ct«i^^tl 

S»*-2NHC1 fc&'ttx ^3i^;i/-C«imbfcv#«SjB-*- Na 2 S0 4 T^#bs 
^&@£bTfc£^4(Z>fi6IMigil 55 mg (85.5%) 

Colorless needles (n-hexane-AcOEt); mp 232°C; 

'H-NMR (400 MHz, DMSO-dJ 6 8.73 (s, 2 H), 7.36 (d, J = 8.4 Hz, 1 H), 7.22 
(d, J = 1.2 Hz, 1 H), 7.02 (dd, J = 1.2, 8.4 Hz, 1 H), 3.84 (d, J = 6.8 Hz, 
2 H), 1.67 (s, 4 H), 1.28 (s, 6 H), 1.24 (s, 6 H), 1.18 (br m, 1 H), 0.42 
(dd, J = 5.1, 13 Hz, 2 H), 0.14 (dd, J = 5.1, 10 Hz, 2 H); 
Anal. Calcd for C 23 H 28 N 3 0 2 • 1/10H 2 0, C: 72.64%, H: 7.47%, N: 11.05%; Found C: 
72.35%, H: 7.67%, N: 10,81%. 
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00 5 :2-[N-(5,6,7,8-5P h ^ t h* d-3, 5, 5,8 3 8-^>^^< ^jvi^y ? Is >-2--f 

2-? u D t: U ^ V >-5-t) m^?-)l 424 mg. 5,6,7,8-r h?t Fo 

-3,5,5,8,8-^>^^^;i/±7^ b>-2-T^ > 497 mg. K 2 C0 3 1.0 g ©l^ftS 

no °cTip^bfeo tl cnMkmffi&&mmm, cH 2 ci 2 -?ttm 

*7A^-D? F^77^ - (n-Hexane : AcOEt = 10 : 1) t: T ft? 3£ b . 
2-[N-(5, 6,7,8-^ b^fc Kn-3,5,5,8,8-^>^?-;i/;>-:7# 1/ >-2— f 5. 
y]b-'M^>-5-*;i/^>^ai^-;i/CDMafe^ 506 mg (61%) %mtz 0 
Colorless prisms (n-hexane-AcOEt); 

'H-NMR (400 MHz, CDC1 3 ) 6 8.93 (s, 2 H), 7.69 (s, 1 H), 7.16 (s, 1 H), 4.37 
(q, J = 7.1 Hz, 2 H), 2.26 (s, 3 H), 1.69 (s, 4 H), 1.39 (t, J = 7.1 Hz, 3 
H), 1.29 (s, 6 H), 1.28 (s, 6 H). 

2-[N-(5,6,7,8-5 t h ^ t K P -3,5,5, 8,8-^>* * ^-JVi~ 7 & V >-2->f ^ 
y ]fcTD * ^>-5-*;i/3H>K^^;i/. 53 mg — ;i/ 2 ml ic^^bs 20% K0H 

0.5 ml %-jPA-iB«E-bfco T L CTJi3ftf ^*Stm - KJfc*£& 2NHG1-C- 

sw\ ifK^;i/T*jftfflbfco mmm* NagSo 4 -cs£«su- ii^ssut^ 

«»5cDafeffl«gS 49 mg (j£*«J) £f#fc 0 
<b-£#) 5 : 

Colorless needles (n-hexane-AcOEt); mp 267 °C 

'H-NMR (400 MHz, DMSO-dJ 8 9.39 (s, 1 H), 8.73 (s, 2 H), 7.20 (s, 1 H), 
7.16 (s, 1 H), 2.10 (s, 3 H), 1.64 (s, 4 H), 1.25 (s, 6 H), 1.21 (s, 6 H); 
Anal. Calcd for C 20 H 25 N 3 0 2 , C: 70.77% H: 7.42%, N: 12.38%; Found C: 70.49%, 
H: 7.42%, N: 12.27%. 
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&16 : 2-[N-^;i'-N-(5,6,7,8-^ h^b h* n-3,5,5,8,8-^>^ ^ =f-)V± y $ \s 

•2-[N-(5, 6,7,8-^ b KD-3 ) 5,5,8 ) 8-^>^^f;i/t7^l/>-2-^;i/)7^ 
y ] b U 5. ->*>-5-*;i/^>^ai^;i/ 80 mg § DMF 2 ml fcjgfr U NaH 34 

mg £ DMF 1 ml Izmmg &tzWLZ1)UZ.fzo H-Mby^b 0.5 ml £ftlx. 

tl*$b£o TL C-CJP*|.^*fi|g^ SJSS&fczkfcifcW- CH 2 Cl 2 T"»mbfe 0 m 
mm* Na 2 S0 4 U ^«*m*L^o U A 

- (n-Hexane : AcOEt = 10 : 1) tCTfiSSJ 2-[N-^^;i/ 
-N-(5,6,7,8-^ h ^ b K n-3,5,5,8,8-^>^ y * 1/ >-2--f ;I/):p y ] 

f'J ^^>-5-*;i/^*>^^;i/CDS^^ 80 mg (96%) S^fco 
'H-NMR (400 MHz, CDC1 3 ) 6 8.96 (s, 1 H), 8.80 (s, 1 H), 7.19 (s, 1 H), 7.05 
(s, l.H), 4.33 (q, J = 7.2 Hz, 2 H), 3.47 (s, 3 H), 2.06 (s, 3 H), 1.68 (s, 

2 H), 1.68 (s, 2 H), 1.35 (t, J = 7.2 Hz, 3 H), 1.32 (s, 3 H), 1.28 (s, 3 
H), 1.26 (s, 3 H), 1.25 (s, 3 H). 

2-[N-^^;i/-N-(5,6,7,8-^ b h* D-3,5,5,8,8-^>* y ?-;i±7 P U >-2- 
y ]b U ^i^>-5-tDl^>m^J\y 64 mg JV 3 ml izmifi 

- U 20% KOH 7kmm 0,5 ml - ^Oxil^tLfco T L CT^vi^^fiS^. Sjfo 
7&&2NHC1 ic&fr, Sgi^l/Tiailfco mmm* Na^ T-ig^U 
®*bT^b^6cD&feffi^ 57 mg (96%) 
fb-^6: Colorless needles (EtOH); mp >300°C; 

'H-NMR (400 MHz, DMSO-dJ 6 8.83 (br s, 1 H), 8.68 (br s, 1 H), 7.22 (s, 
1 H), 7.14 (s, 1 H), 3.41 (s, 3 H), 1.96 (s, 3 H), 1.65 (s, 4 H), 1.28 (s, 

3 H), 1.26 (s, 3 H), 1.22 (s, 3 H), 1.20 (s, 3 H) : ; 

Anal. Calcd for C 2 ,H 27 N 3 0 2 , C: 71.36%, H: 7.70%, N: 11.89%; Found C: 71.26%, 
H: 7.74%, N: 11.77%. 
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. 0d7 .: 2-[N-n-rPh-;i/-N-(5, 6,7,8-^ h ^ t: K P-3,5,5,8,8-^>#^?-;i/^ 

2-[N-(5,6,7,8-^ b K P-3,5,5,8,8-^>* p< ^Jl±y & V >-2--f ^ 
;]t'J>^>-5-*J^>ixfjL' 60mg£ DMF 2 ml Iz^tfp ^3-NNaH50 
mg * DMF 2 ml izmMZ&fzm&fiUZ.tio 3 -Mb n-^o tVl/ 0.5 ml £ 

^p^m^ ufeo t l cxmmm&zmmm, sj&M£7Kt&w- cH 2 ci 2 T-jsm b£ 0 

A^D?h^77^- (n-Hexane : AcOEt = 20 : DiCTMMU 2-[N--n-7D 
t:;i/-N-( 5,6,7,8-^ t KD-3,5,5,8,8-^>^p<^;Ui-7^ l/>-2— f 
^]K'J ^^>-5-±?;i/^>^^^;V*5ctt>*n-^Pb";i/j:^^;bCD?g^^) 72 mg 

MMR (400 MHz, CDC1 3 ) 6 8.94 (s, 1 H), 8.78 (s, 1 H), 7.18 (s, 1 H), 7.0 
(s, 1 H), 4.33 (q, J = 7.2 Hz, 2 H), 4.02 (m, 1 H), 3.61 (m 5 1 H), 2.05 (s, 
3 H), 1.73 (6 th, J = 7.3 Hz, 2 H), 1.69 (s, 4 H), 1.32 (t, J = 7.3 Hz, 3 
H), 1.32 (s, 3 H), 1.28 (s, 3 H), 1.26 (s, 3 H), 1.25 (s, 3 H), 0.93 (t, J 
= 7.3 Hz, 3 H). 

2-[N— n-^P b;i/-N-(5,6,7.,8-7 1 h ^ t K P-3,5,5,8,8-^># * $> V 

>-2— (Jl)7* y]f U ^ P>-5-i3JV^i>m^J]y 72 mg ^^^ y — ;i/ 3 ml lz 

?§*>u 20% koh &mm 0.5 mi ^ipx.M^bfeo t lct* mmm&zmmwi, 
Bifom* 2n hci tifej^ mm^j^X'miavfzo mmm* Na^T-f&iiiu m 
m^^tit^i (D&&mmm 66 mg (^mm zmtzo 

<bl§rtJ7: 

Colorless needles (n-hexane-AcOEt) ; mp 193 °C; 

l H-NMR (400 MHz, CDC1 3 ) S 9.01 (s, 1 H), 8.84 (s, 1 H), 7.21 (s, 1 H), 7.0 
(s, 1 H), 4.09 (m, 1 H), 3.64 (m, 1 H), 2.07 (s, 3 H), 1.71 (6 th, J = 7.3 
Hz, 2 H), 1.69 (s, 4 H), 1.33 (s, 3 H), 1.28 (s, 3 H), 1.26 (s, 6 H), 0.95 
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(t, J = 7.3 Hz, 3 H); 



0>J8 : 2-[N->^ D7°D t:;M^;i/-N-(5,6,7,8-^ t p n-3,5,5,8,8-^>* 
2-[N-(5,6,7,8-5P h ^ t h* D-3,5,5,8,8-^>^^^-;b^-7^ lx>-2— T;i/)^^ 

y ] t: y 2? >-.5-*;i/7t?yK^^-;i/ 80 mg & dmf 2 ml u * :^ Nan 45 

mg£PMF2ml fc&»£-&fc$ft£;&fl£fco jWbi/^DT'D 0.3 

ml ^^OX.,50°CT-m^bfco T L CT0^&£teg^S/i&m£*£&tt CH 2 C1 2 

*^7A^n?^77^- (CH 2 Cl 2 )^TM^Us 2'(N->^D7'ne;M 
^-;i/-N-(5,6,7,8-^ h 7 h h*D-J,5,5,8,8-^>^^f;i/t7^l/>-2-^;p)7 

&m 69 mg £#fc 0 

2-[N~S>^ D 7D t?;M ^;i/-N-(5,6,7,8-^ h ^ t K U-3,5,5,8,8-^>^ 
;i/t7^l/>-2-<;i/)7^/]t U ^ >-5-b )ltf>m^*)l 69 mg £:n^V — 
;i/ 3 ml fc$g*PU 20% KOH 7km?& 0.5 ml §MIILfe 0 TLCflM* 
£StSS:&v HJ»£ 2N-HC1 MifJ^Httl'lfco *r**Jg£ Na 2 S0 4 T- 

SfcAStU ^^^ALT<b-a-#3 8cDe^|§^ 59 mg (69%) £f3£ 0 
lb£?<&)8: Pale yellow prisms (CH 3 0H); mp 123°C; 

'H-NMR (400 MHz, CDC1 3 ) 6 8.96 (s, 1 H), 8.83 (s, 1 H), 7.18 (s, 1 H), 7.11 
(s, 1 H), 4.10 (dd, J = 6.6, 14.1 Hz, 1 H), 3.47 (d, J = 7.5 Hz, 1 H), 2.08 
(s, 3 H), 1.69 (br s, 2 H), 1.68 (br s, 2 H), 1.33 (s, 3 H), 1.27 (s, 3 H), 
1.26 (s, 6 H), 1.19 (br m, 1 H), 0.47 (br m, 2 H), 0.22 (br m, 2 H); 
Anal. Calcd for C 24 H 31 N 3 0 2 • 1/4H 2 0, C: 72.42%, H: 7.98%, N: 10.56%; Found C: 
72.45%, H: 7.94%, N: 10.35%.. 
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*i * 

#|J9 : 2-[N-(3,5-^-tert-^;i/7^-;i/)-N-p<^;i/T^ y ] h-y ^ ^>-5-#;i/ 

2^no^'Jr^>5-)!3M>ixf;i/ 335 mg. 3,5-f>*-tert-^;i/T^ U > 
370 mg. K 2 CO 3 600mgCD?M^tJ^ llOWMfcLfco T L CT*JI^££fitg§^ 
-Sj^?S*7K £ & (t CH 2 C1 2 T'Jfi ffi b £ e^Ji & Na^T* f&fcg U ^ * g£ b & 0 
^a££ 77f>ii/iJA A^D7h^77-f - (n-Hexane : AcOEt = 

10 : l)ttMb> 2-[N-(3,5-> ; -tert-^;i/7a--;i/)T^ y]hTU ^i^>-5- 
#;i^>^^;i/©fi€i*£li 574 mg (90%) £#fc 0 

'H-NMR (400 MHz, CDC1 3 ) 5 8.96 (s, 2 H), 7.47 (d, J = 1.7 Hz, 2 H), 7.41 
(s, 1 H), 7.21 (t, J = 1.7 Hz, 1 H), 4.37 (q, J = 7.1 Hz, 2 H), 1.40 (t, J 
= 7.1 Hz, 3 H), 1.35 (s, 18 H). 

2-[N-(3,5-^-tert-^;i/7i-;i/)T^ y ]t^U ^ *J >-5-tiJV^>m 50 
mg £ DMF 2 ml tfiPU NaH 45 mg £ DMF 1 ml izmMZ ^tzmZMZ 

tzo ^©t 3W^l/ 0.3il *toZ-nfthtzo TLCTM^^III^ 
EUi&mZTkte&tt CH 2 C1 2 T'JfttBbfeo W$£Jf£ NagSO* -CS£«U j§«*S*L 
fco 7 -5 y $/i J/ U ^07^77^ (n»Hexane : AeOEt = 

10 :- Dttill; 2-[N-(3 r 5-^ert-:^;^^ 
^^>-5-*;i/^>K3i>;l/CDe6Jies 49 mg (95%) £#fc 0 
'H-NMR (400 MHz, CDC1 3 ) S 8.86 (s, 2 H), 7.35 (t, J = 1.8 Hz, 1 H), 7.12 
(d, J = 1.8 Hz, 2 H), 4.34 (q, J = 7.1 Hz, 2 H), 3.59 (s, 3 H), 1.35 (t, J 
= 7.1 Hz, 3 H), 1.34 (s, 18 H). 

2-[N-(3,5-^-tert-^;i/>'i-:;i/)-N-p<7 c ;i/T^ J ] f U ^ ^>-5-*;i/#>ffi 
ztf-ji 49 mg )l 4 ml fc&frU. 20% K0H 1 ml £in*JB$fcL 

£ 0 TLCtlSM^il^ SJ5&*S<£ 2N HC1 fc&tt v ^xf;K'flli[±lt 
fco W$SJf £ Na 2 S0 4 T-^bs ^^^^bT<b^tl9©e-fe#l^m 47mg (^ 



23 



mm zmtzo 

{b-£tJ9: Colorless needles (n-hexane-AcOEt); mp 261-263°C; 

•H-NMR (400 MHz, DMSO-dg) 6 8.74 (s, 2 H), 7.31 (br s, 1 H), 7.14 (br s, 

2 H), 3.51 (s, 3 H), 1.29 (s, 18 H); 

Anal. Calcd for C 20 H 27 N 3 0 2 -1/3H 2 0, C: 69.13%, H: 8.03%, N: 12.10%; Found C: 
69.19%, H: 7.78%, N: 11.87%. 

M 10 ^-[N-^^^-N-O^-^-tert-^^^ ^—)]/)T % S ] £ U 5. ^>-5-#;i/ 

ab^tiio) comm. 

2-[N-(3,5-^-tert-^^-;b^^-;U)T^ J ] t! U ^ V >-5-ti JV^>m^JV 50 
mg £ DMF 2 ml tg^U NaH 45 mg £ DMF 1 ml izmmg ^tzmZbUZ. 

tzo %<D'& H-Mb^^l/ 0.3 ml Ztinz-Mnisfzo T L Ct^l^^iEts 
Kmm*7klz&tt CH 2 Cl 2 -»ffib£o*3iJf £ Na 2 S0 4 T«^U.^^g*b^ o 
>y i/a-is U A ^7 d^? h > — (n-Hexane : AcOEt = 

10 : DttliU 2-[N-^^-;i/-N-(3,5-^-tert-^;i/^3i-;L')T^^]t. 0 <J 
*¥>-5-i3}\stf>M^)\s<b&&m^ 53 mg (99%) £f§fco 
'H-NMR (400 MHz, CDC1 3 ) 6 8.84 (s, 2 H), 7.37 (t, J = 1.7 Hz, 1 H), 7.06 
_(d, J = 1.8 Hz, 2 H), 4.33 (q, J = 7.1 Hz, 2 H), 4.05 (q, J = 7,2 Hz, 2 H), 
1.35 (t, J = 7.1 Hz, 3 H), 1.34 (s, 18 H), 1.26 (t, J = 7.1 Hz, 3 H). 

2-[N-i^;i/-N-(3,5-^-tert-^;i/7 3i-;i/)T^ ylbTU ^ i?>-5-t>)ltf>m 
53 mg£^y-;i/ 4 ml fciSfrU 20% K0H 7km& 1 ml ^iPx.M^b 

tzo t l c-zmmm^mmm, 2N hci 

tzo mmm* Na^x-i^u mm^^^Lrit^ 10 ©a^fi^ 49 mg 

(99%) *mzo 

'fb'n-tJlO: Colorless cottons (n-hexane-AcOEt); mp 277°C; 

•H-NMR (400 MHz, DMSO-oV) 6 8.73 (s, 2 H), 7.34 (br s, 1 H), 7.06 (br s, 
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2 H), 3. 99 (q, J = 7.0 Hz, 2 H), 1.29 (s, 18 H), 1.17 (t, J = 7.0 Hz, 3 H); 
Anal. Calcd for C 21 H 29 N 3 0 2 -1/6H 2 0, C: 70.35%, H: 8.25%, N: 11.72%; Found C: 
70.37%, H: 8.06%, N: 11.64%. 

M 11 :2-[N-(3,5-^-tert-y^;i/7 i-jl/)+n-7'D \Z)]/T^ J ] \± U 5. ^>*>-5- 

2-[N-(3,5-^-tert-^;V^ ^ J ] f U ^ ^>-5-#;i/tf>^^;i/ 50 

mg£ DMF 2 ml fc^frU NaH 40 mg £ DMF 1 ml MB Sin*, 

feo ZcdWi 3»><b n-rntVb 0.3 ml Z]Nz.m,nhfz 0 T L C"rjp*t^Sflt 

sjts»[%*fci«)^ cH 2 ci 2 T-»mb^o mmm* Na a so 4 -csg«u m^^© 

*Lfc 0 aS*77yJ/ai/ij3U^;i/*7A^D7h^77^ - (n-Hexane : 
AcOEt = 10 : DfclHMlU 2-[N-(3, 5-^-tert-^;i/7 i-^J-N-n-T'D tVI/ 
y ]t: U ^ ^>-5-;&;b3tf>&^;b:fc«fc'tJ t n-7*Pb-;i/^^^;i/CD^#3 56 
mg £f#fco 

2-[N-(3,5-^-tert-^;i/7 i-;i/)-N-n-rn t:;i/^^ y ] t: u ^ 

56 mg^ai^y— ;b 4 ml fcigfrU 20% KOH 7Ki§r# 1 ml £flnx.jl 

tBLfeo mmm* Na 2 S0 4 T^U }§ISg*UTflj^«) 11 ©a^ffiJSSS 51.5 
mg (99%) 

'fb-n^lll: Colorless prisms (n-hexane-CH 2 Cl 2 ); mp 219 °C; 
MMR (400 MHz, CDC1 3 ) 6 8.87 (s, 2 H), 7.39 (t, J = 1.8 Hz, 1 H), 7.06 
(d, J = 1.7 Hz, 2 H), 3.96 (m, 2 H), 1.71 (6th, J = 7.5 Hz, 2 H), 1.34 (s, 
18 H), 0.94 (t, J = 7.4 Hz, 3 H); 

Anal. Calcd for C 22 H 31 N 3 0 2 -1/5H 2 0, C: 70.82%, H: 8.48%, N: 11.27%; Found C: 
70.79%, H: 8.27%, N: 11.18%. 
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. # 

M 12 : 2-[N-i/^P7'nfc:;i/^^-;i/-N-(3,5-^-tert-y^;i/7 3i -;i/)^^ 'j ]tr 
U ^>-5-#;i/tf>^ (-fbi^i 12) ©MJig 

2-[N-(3,5-^-tert-^;i/7^^;i/)T^ y ]t'U ^ ^>-S-ti JV^>m^JV 50 
mg § DMF 2 ml Jcjg^U * £^ NaH 45 mg * DMF 1 ml fc!R»<*-frfc$ft£;&Q£ 
tzo *<Dm Ifb^>^o7D^MfJl/ 0.2 ml ^^Px.^#tfeo TLCt«i 

**«6^x sj©«[*7kt:$)»t cH 2 ci 2 T-ttmbfeo mmm*. Na^-ei^u $s 

* g£ L fc o £ 7 ^ y i U # # ^ A ? D h^^^^f — 

(n-Hexane : AcOEt = 10 : DfcTWSiU 2-[N-'>^D7DK;Mf;H-(3,5- 
^-tert-/f;i/7x-;v)7 5 y]t>M^ >-5-*;i/^>^3i^;i/i5 <tt^->^ n 

T'DW^U^rA'Oi^ft 55 mg (96%) 

'H-NMR (400 MHz, CDC1 3 ) 6 8.84 (s, 2 H), 7.37 (t, J = 1.7 Hz, 1 H), 7.10 
(d, J = 1.7 Hz, 2 H), 4.33 (q, J = 7.1 Hz, 2 H), 3.87 (d, J = 6.8 Hz, 2 H), 
1.35 (t, J = 7.2 Hz, 3 H), 1.34 (s, 18 H), 1.26 (br m, 1 H), 0.46 (m, 2 H), 
0.18 (d, J = 4.6 Hz, 10.5 Hz, 2 H). 

2-[N-->^Drnt:;i/p<^;i/-N-(3,5-^-tert-^^;i/7ai-;i/)T^ J ]t:u ^ V 
>-5-tUl^>m^JV 55 mg 4 ml fcigfrU 20% KOH zk$§?$ 1ml 

*MxmmL tzo- t l ot* mmm&*mm@k, ELj&m* 2n hci iz&if, mm*- 

'mm 51.5 mg (SfiW) ^fcd 

fb-gHfcll2: Colorless powder (n-hexane-CH 2 Cl 2 ); mp 194 °C; 

'H-NMR (400 MHz, CDC1 3 ) 6 8.89 (s, 2 H), 7.40 (t, J = 1.8 Hz, 1 H), 7.11 

(d, J = 1.8 Hz, 2 H), 3.89 (d, J = 7.0 Hz, 2 H), 1.34 (s, 18 H), 1.18 (br 
m, 1 H), 0.48 (dd, J = 4.6, 13 Hz, 2 H), 0.20 (dd, J = 5, 10.1 Hz, 2 H); 

Anal. Calcd for C 23 H 31 N 3 0 2 -1/3H 2 0, C: 71.28%, H: 8.24%, N: 10.85%; Found C: 
71.29%, H: 7.99%, N: 10.73%. 
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umm 1 : hl-60 imtzisttzfflB&jMhmm&M 

Am80 [4-[(5, 6,7,8-^ h^b F D-5,5,8,8-^- h ^ * ^)l-2-± 7 ? U-Jl)£i)l/ 
A'f^MSlfii (lxlO- 10 M) *.fflt.^fco ^HBg 61-76440 -^&*Bfc:i3«<*ft&" 
^SCipbTs tu#SI£TOfiifil^«» HL-60 m&yiJik^tDfrib&m. 
Mmt&£Z?- b P TVl/-? 1 h ^ ^ U £ A (NBT) ©al5^$J^k: «t t) Lfco 

feir t: ^ u 3t ^ b tz mm<o%&{% ) & nbt m^Mfr t> n m b & 0 ^ * ^ 1 



1 





m 




1 x 


10" 10 M Am80 t^m(D 






nmnrnG (%) 






#fb§ 






(%) 




-fbi^j 














mm 








10" 8 


10" 7 


10" 6 
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lO' 11 
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